Abstract
Introduction
The context of the world-wide increases in the prevalence of dementia among the older population is an established fact to most researchers in gerontology. When combined with frailty, cognitive decline has been seen to represent an important dimension of a 'feared' old age which has been described as a 'fourth age' by a number of commentators (Baltes and Smith 2003; Gilleard and Higgs 2014; Williams, Higgs and Katz 2012) . Sarah Harper, gerontologist and former director of the Royal Institution has gone so far as to claim that it is only this period of enfeeblement and decline that should be termed old age: "Old age should be the fourth age.
Everything else should be active adulthood" (Brown 2017) . Whether this is a useful demarcation or not, it does draw attention to some of the tensions operating between putative third and fourth ages. At a simple level it can be seen as the difference between agency and dependency or between first person and third person accounts of old age. Moreover, while there has been considerable debate about the usefulness of the terms third age and fourth age (Calasanti and King 2011; Hazan 2011; Lloyd et al. 2014) , one aspect that has not received as much attention is the notion of individuals engaging with strategies of differentiation within old age itself between third age and fourth age. Some work has been undertaken examining how participation in physical activity at older ages involves a degree of 'othering' of those who take a less active approach to exercise in later life (see for example Allain and Marshall 2017;  Phoenix and Smith 2011), but we would argue that this process goes much further than just physical health. In the realm of cognitive health in later life there has been a belief emanating from Medicine that different forms of activity might be crucial in protecting against dementia (Fratiglioni, Paillard-Borg and Winblad, 2004) . A recent publication from the Lancet Commission has expanded on the importance of activity by stating that exercise in combination with interventions for other risk factors 'might have the potential to delay or prevent a third of dementia cases' (Livingston et al. 2017 (Livingston et al. :2673 . The promotion of these activities as part of both 4 governmental and cultural discourses has become a notable feature of contemporary ageing in the UK (Public Health England 2018; Darzi 2014) .
As with exercise many aspects of health promotion have the potential to generate implicit social demarcations (Merrild et al. 2017 ). This we would extend to the realm of ageing and the promotion of what is presented as reducing the risk of dementia. Utilising the idea of 'distinction' developed by Pierre Bourdieu as a way of understanding the processes of cultural reproduction of social class and expanded by others to encompass issues of culture, gender and style, we argue that distinction also plays a role in older people's engagement with 'neurocultural' technologies of the self (Williams, Higgs and Katz 2012) . These include both the desire to maintain existing cognitive capacity as well as the wish to prevent cognitive decline. In part this is similar to other accounts of the 'will to health' that feature in accounts of contemporary ageing (Higgs et al. 2009) , however this new set of practices goes much further by playing a role in demarcating the boundaries of the third and fourth ages themselves.
Correspondingly, in this paper we outline how the new field of 'brain training' has come into existence within the contemporary cultures of ageing. Indeed, we show how one of its key features is the promotion of the idea that it is possible to extend neuro-plasticity not only to enhance the health and wellbeing of older people but also as a means to keep threats of cognitive decline at bay. We then extend the concept of distinction to account for the interest in brain training and show how a concern for differentiation plays an important role in the ever more complex world of contemporary later life. This complexity comes from new environments created by psycho-pharmaceutical interventions, consumer-orientated technologies of the self and the anti-ageing techniques that older people have to negotiate. We conclude that an important aspect of understanding the reconfiguration of ageing in the 21st century is not only an awareness of the role of the fourth age, but also of the way that it relates to the imperative of agency that marks out participation in the third age.
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The success of brain training and its relation to the divide between the third and fourth ages Before moving on to the concept of distinction per se, we need to provide some contextualisation of the term brain training and its development. In particular we need to identify how it relates to dementia and the cognitive decline often associated with later life.
But what is brain training? This is a complex question to answer. Indeed, as Simons et al. (2016:105) point out it refers to two distinct sectors of activity; one is an area of scientific investigation and the other is a commercial endeavour operating within the health and lifestyle markets. Brain training as a scientific endeavour mainly refers to its role as cognitive training and can be included as part of research investigating non-pharmaceutical interventions seeking to evaluate 'how training on one or more cognitive tasks generalizes, or "transfers," to performance on other cognitive tasks and to daily life' (ibid.). Brain training usually takes the shape of a software programme available on various electronic devices and usually consists of a set of exercises that the user will undertake on a regular basis, most often multiple times a week or even on a daily basis. Each single exercise aims at training a specific area of the brain as it is defined by researchers in the field of psychology and/or the neurosciences, as well as by the developers of these programmes (One programme Fit brains for instance used the categories: 'speed', 'language', 'logic', 'focus'). Following the model of a fitness programme, the user will initially position himself/herself through a test providing metrics for each of these areas and be placed on a Gaussian curve displaying the scores of other users of the same application. The programme will then establish a series of targets that the user will be expected to reach; alternatively the user will set their own target through comparison with the metrics of the social network of users that are connected to the same application. As such brain training does not focus on the acquisition of skills through learning but is rather concerned with the transferability of skills in order to train the brain to maintain function and avoid decline. Since 6 2000, there has been a remarkable increase in the number of attempts to evaluate brain training technologies in order to assess their utility in preventing, stopping, and even curing the problems associated with cognitive decline and dementia in later life (Simons et al. 2016 ).
These evaluations have even crossed over into popular culture of BBC TV. In 2009, the show 'Bang goes the theory' invited viewers to participate in an evaluation of brain training (Devlin 2009 ). The programme attracted 11,430 participants who followed a 6-weeks programme of study the results of which formed the basis of an article published in Nature in June 2010. In this article, Owen et al. (2010:775) concluded that 'although improvements were observed in every one of the cognitive tasks that were trained, no evidence was found for transfer effects to untrained tasks, even when those tasks were cognitively closely related'. Thus while more recent research suggests that there is some positive impact on reasoning skills among healthy older adults (Corbett et al. 2015) , there has been no consensus on brain training's capacity to delay or prevent the onset of Alzheimer's disease and other forms of dementia (Bahar-Fuchs, Clare and Woods 2013:12). Large-scale research is still ongoing (e.g. The PROTECT Study in the UK).
However, and possibly paradoxically, the commercialisation of brain training has seen considerable growth. Again Simons et al. (2016:106) give us some estimated numbers about the extent of the phenomenon extracted from a market research conducted by a company with the name 'SharpBrains' (2013), who describe themselves as an 'independent market research firm tracking health and performance application of brain science'. Using this source Simons et al. (2016:106) concluded that the 'digital-brain-health market' has grown from sales of $210 million in 2005 to $1.3 billion in 2013. They also point to the significant fact that it is estimated that 50 per cent of the end-users are aged 50 or over. Thought the only sources of information about this market come from the sector itself, it still suggests that the brain training market constitutes a significant, and at the present time growing, commercial sector aimed at the older 7 population. The popularity of such products may coincide, if we follow George and Whitehouse (2011:590) with a particular moment in the history of dementia treatment in which 20 pharmaceutical trials targeting Alzheimer's disease have already failed. George and Whitehouse see in it a 'therapeutic void' which has probably nourished the market for digital technologies connected to dementia prevention (2011:590). Insofar as it does this, it meets all the characteristics of a political economy of hope -a term developed by Marie-Jo DelVecchio Good et al. (1990) to describe the culture of hope that surrounds the promotion of high-tech treatments in oncology in the United States and around the world. Significantly she also writes about an: 'enthusiasm for medicine's possibilities [that] arises not necessarily from material products with therapeutic efficacy but through the production of ideas with potential but asyet-unproven therapeutic efficacy ' (2010:274) . This can be equally applied to the case of brain training whose interest in regard to dementia remains to be proven. Exploring the interconnections between health technology and commercial concerns, Nikolas Rose and Carlos Novas have also used the term 'political economy of hope' to describe 'the hope for the innovation that will treat or stimulate the circuits of investment and the creation of biovalue' (2005:442). In our case specifically, we see that the brain training endeavour appears to be a project that generates a high degree of hopeful futures, an effervescent field of research which appears to be a powerful magnet for monetary flows in the private sector. As such, many brain training companies enter the market on the basis of the hopeful futures projected by contemporary neurosciences today (Williams, Higgs and Katz 2012:66) . This does not mean that there has not been criticism of these claims. Ethical issues of multiple kinds have emerged relating to this translation from scientific theory to marketable commodity. One company, Lumosity, has been the subject of controversy centring on the need to scientifically validate such technologies before bringing them to the market.
i These concerns aside, our focus in this paper is located at another level; the extent to which these hopeful imaginaries, based as they 8 are on the active rejection of the intractability of cognitive decline and dementia, can translate into social and individual practices of prevention. The promotion of such hopeful imaginaries among the public therefore demonstrates the importance of this discursive level contained in such technologies.
Work by other researchers has delineated this task. These researchers have examined the marketing campaigns of providers (e.g. George and Whitehouse 2011, Katz and Marshall 2018) and have argued that they are 'socio-cultural objects deeply imbued with the values and ideologies of our age ' (George and Whitehouse 2011:590) . Consequently these messages draw upon the current social climate around dementia and point out a threat and a promise. This is made explicit in the work of Millington (2012:438) who establishes the connection between biological citizenship and the ideal of active ageing which he sees as existing inside brain training technologies. Millington describes how companies operating in the field of brain training 'trade on ageing-related anxieties and exacerbate the pressures on older persons to demonstrate an obvious "will to health" through ongoing consumerism ' (2012:430) . As
Millington points out, under such regimes the older adult comes to be conceptualized as an 'atrisk' (consumer-) citizen who is empowered and capable of sustaining his or her identity into later life (2012:442) . Through mentioning the notion of the 'will to health', he points out the fact that marketing campaigns attempt to input a social value into consuming brain training products (Ibid.). These marketing campaigns therefore imply that it is a 'good thing' to show to others that we attempt to stay cognitively fit. However, as we will show later, these marketing campaigns, and the values that brain training technologies and associated discourses convey come to articulate a different understanding of the ageing process defined by its "active exclusion of 'old age' and 'agedness'" (Gilleard and Higgs 2010:122) . In this way we will argue that an important process of 'othering' occurs within the social relations of later life. This 'othering' process pushes to the margins those deemed to be 'old', 'frail' or 'confused', or even excludes them altogether through the differentiation processes operating around consumer culture and its validation of active ageing.
The discourse of brain training and how it enables the 'will to health'
Whether people actually improve their cognitive health and prevent or delay the onset of dementia through the practices of brain training is outwith the concerns of this paper. Rather what is of importance is how such practices relate to dominant discourses of active ageing and the extent that they connect to an apparent 'will to health' (Higgs et al. 2009) . The 'will to health' in later life can be associated with biological citizenship. Hence, it characterises the way in which individuals experience social pressures to act responsibly as managers of their own health, and to demonstrate this will in order to fit to certain social norms. According to Higgs et al. (2009) , the 'will to health' has been elevated to become a normative expectation for all citizens with the transformations of western society taking place throughout the second half of the 20 th century. As such, the 'will to health' has become associated with policies of 'active ageing' (Higgs et al. 2009:693) . They further argue that this change has reinforced the distinction between natural and normative ageing. What they describe as natural ageing results
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from 'cultural or ethical considerations about the length and purpose of human life ' (2009:691) .
Increasingly normative ageing has become inculcated with 'norms of self-care aimed at delaying such decline' (Higgs et al. 2009:687) to the extent that the distinction between the third and fourth ages becomes very significant. In these circumstances the ideal of 'active ageing' is not only normative, it can be translated into social pressures on citizens to demonstrate certain standards of (cognitive) health in later life (Jaye et al. 2018; Latimer 2018 ).
The use of brain training as a way of not only offsetting the possibility of cognitive decline but also of demonstrating an ethos of self-care becomes evident here. This ethos of self-care and the 'will to health' around dementia prevention may emerge from different sources. 2018:1548) have argued that online information on dementia risk and prevention available to the public "works to construct participation in prevention as desirable, necessary, and obligatory, despite ongoing debate about the benefit of such practices". In many ways therefore, the brain training discourse comes to insert itself into a landscape of prescriptions presenting the most appropriate behaviour to adopt in the face of dementia through riskmanagement practices.
As stated earlier, neuroplasticity plays a key-role in this narrative as a mechanism through which individual action is supposed to act in order to achieve these outcomes. In analysing the 'will to health' in face of cognitive decline, Millington reminds us that this will is 'evidently both enabling and constraining ' (2012:442) . Drawing on Gilleard and Higgs (2010; 2014) again, we can see the reinforcement of the divide between third and fourth age, and the pressure that there is on older individuals to maintain elevated norms of cognitive capacity, or at least demonstrate that they are attempting to do so. 
Using distinction to understand practices of prevention in cognitive decline
Thus far we have concentrated on outlining the relevance of the concepts of the third and fourth age to the ideas behind brain training. However, we now seek to go further and suggest that these concepts are articulated through the practices of distinction which we would argue are a hallmark of contemporary technologies of the self. Of necessity, this leads us to the work of Pierre Bourdieu. In part, some of this work has been undertaken by writers discussing the 'generational habitus' of the third age (Gilleard and Higgs 2005; Higgs and McGowan 2013) .
However while there has been an articulation of habitus drawing on Bourdieu's work much less attention has been given to issues of distinction (Tulle 2007 ). In much of the work on the generational habitus of the third age there is a recognition that many of the dispositions present there are as much about rejecting the negative connotations of old age as they are about social positioning within the older generation. Given that cognitive decline is seen as a feature of old age as much as frailty it is unsurprising that practices of distinction are aimed at both other participants in third age culture as well as those who can be deemed as 'old people' (Gilleard and Higgs 2011) . The commercial success of anti-ageing treatments and techniques can be seen as a testament of this process of dual distinction (Twigg and Majima 2014) . Inscribed in the habitus surrounding the third age is not only the rejection of cognitive decline but also a legitimation of the consumption of brain training products as a way of allowing ageing Generational habitus directed towards an idealized 'ageless ageing' (Andrews 2000) , however, is only one part of how brain training connects with the tensions created by the third and fourth age. There also needs to be a recognition of the value of understanding the role of distinction in both positioning older people and deepening the tensions that exist between these two different experiences of old age.
Extending themes that are present in Bourdieu's work on how education, social origin and cultural preferences allow individuals to position themselves in society (Bourdieu, 1979) , we would contend that the emergence of specific forms of neurocultural practice allow for similar forms of positioning. In this process, a key line of demarcation is whether or not certain practices demonstrate a continued cognitive capacity which can counter intimations of decline. . It must also be noted that the distinction practices we are drawing attention to are not ones primarily of social class, rather they are about rejecting a 'discreditable' identity defined by cognitive decline and dependency. These practices are therefore about preventing individual older people finding themselves subsumed under the social imaginary of the fourth age.
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Quantification of the body and neuroplasticity: bridging Bourdieu's theory of distinction and the distinction of embodiment
The design of brain training software packages along with their reliance on the idea of neuroplasticity are constructed to enable cognitive distinction, for instance, through the inclusion of standardised metrics and their exchange on social media as we mentioned earlier.
This facilitates the development of practices of distinction among users as well as against a template of norms (Katz and Marshall 2018) . We would argue that it enables both comparison and social positioning. Furthermore, neuroplasticity offers the possibility for users to imagine that they can be active agents in facing cognitive decline and the threat of dementia. This connects to the ideal of the 'will to health' around this condition as we presented earlier.
Comparison is an essential component of commercial brain training games. Being seen as similar to conventional measurements of intelligence such as IQ, these metrics represent more advanced and more easily disseminated forms of comparative measurement.
Significantly, while IQ scores were measures that remained relatively static and were meant to be used for specific classificatory purposes, metrics within brain training come to directly involve the unattainable objective of fitness that Zygmunt Bauman (2000) can operate across the whole lifespan, it is at older ages that it has most salience.
Understanding the impact of distinction on the imaginary of ageing
Technologies such a brain training situate individuals in a hierarchy by reifying scales of cognitive abilities through the operation of metrics. Such technologies enable individuals to demonstrate a 'will to health' (Millington 2012; Ziguras 2004 ) which valorises culturally valued health practices. While the 'will to health' enables practices of differentiation within an agentic society, in the field of ageing, however, it also creates a platform for excluding those who are seemingly unable to demonstrate 'a will to health'. This bifurcation emerges from the divide between the practices of the third age and the social imaginary of the fourth age. Peter Laslett (1989) in his celebrated A new map of life not only discussed the promise of the third age but drew attention to the decrepitude and death associated with its opposite -the fourth age. This feared old age is the core of Gilleard and Higgs conceptualisation of it as 'ageing without agency'; an existence that those in the third age keep their distance from. As Gilleard and Higgs (2010:122) point out the fourth age is 'an inevitable end that could at best be marginalized to the edges of life'.
The fourth age represents the most negative aspects of ageing and is reinforced when it is instrumentalized to trigger anxiety. The video 'share the orange', promoted by Alzheimer
Research UK (2018), and shared over 2 million times at the time of writing this article is a good illustration of the use of the ontological intensity surrounding the fear of dementia projected by the fourth age. In this video, the memory of a lifetime is represented through engraved symbols on the peel of an orange on which two small characters wander through the stages of life, the orange symbolizing the brain. Chronologically in the video, we follow the stereotypical love story between these two characters, retracing the meaningful events of a lifetime, from their first romance, to the wedding and birth of children, and so forth, until they progress into old age. Life runs smoothly until we hit the dramatic milestone of the narrative.
The man sitting peacefully on a chair with his spouse becomes subjugated by panic as he realizes that she is slowly vanishing away in front of his gaze. The same happens to his children who also vanish as do all the memories of a life that had been engraved on the surface of the orange. The man wanders around in confusion on the surface of the orange until the peel itself 19 disappears. The segments of the orange then become apparent, after disappearing one by one as well.
Alzheimer's disease in this distressing narrative is not simply a condition, but the disappearance of a life into an abyss. The orange, used as a representation of the declining brain, has lost its peel, and all its pieces at the end of the narrative, except for the remaining segment. The objective of the video is ultimately to argue that Alzheimer is not a normal part of ageing but rather 'a physical disease that we can fight'. What we draw from it therefore is that dominant narratives of dementia and the anxiety that they provoke are ultimately of an existential nature, associated with the prospect of the disappearance of the mind. With this in mind we can argue that distinction in later life takes on a more existential character; a distinction that is not generally present in the studies of hierarchies of class and/or social identities. Focusing on enhancing cognitive performance is different from many other forms of distinction because not only does it allow for a differentiation with others, it also allows for a distancing of individuals from dementia. By training the brain in later life, individuals are in effect engaging with the ontological threat of dementia. 'Choosing' to be 'inactive' in relation to cognitive health in later life may therefore represent a form of acceptance of the premature and distressing disappearance of the brain and the mind portrayed in the 'share the orange' narrative. Such an anxiety, and the distinctions that follow from it are important components of the 'event horizon' that exists between Andrews 'ageless ageing' associated with the third age and the dependency and abjection of the 'ageing without agency' of the fourth age.
It is also important to note that this fear of decline is not confined to cognitive function. In the context of distinction, brain training therefore comes to insert itself as a technology of distinction which exploits existing processes of differentiation relating to the intensification of the active cognitive ageing discourse. Indeed, by its use, it enables individuals to present themselves as active and responsible 'third agers', utilising socially validated techniques to keep dementia at distance, and more importantly avoiding association with the fourth age imaginary of 'failed' ageing.
The impact of practices of distinction on people with dementia
In addition to creating systems of social and cultural differentiation, distinction can also be a process of 'othering' (Schwalbe, 2000) with the marginalisation of people living with dementia being an unintended casualty thrown up by the third/fourth age divide . Indeed, 'othering' for Gilleard and Higgs (2015:264) 'is essentially a catch-all term to describe the attributions made by other people of persons who seem powerless to assert their 21 own identity or realise their social agency', in this case being the persons with dementia.
Supporting this position, it is important to underline a point mentioned by Featherstone (1990) , that Bourdieu (1984) already developed ways of understanding how consumption choices and lifestyle preferences not only involved discriminatory judgements but also created ways of transmitting those classifications to others. As Featherstone (1990:11) wrote: 'particular constellations of taste, consumption practices and lifestyles practices are associated with particular occupations and class fractions, making it possible to map out the universe of taste and lifestyles with its structured oppositions and finely graded distinctions which operate within a particular society at a particular point in history'. Hence, following this point applied to later life and questions of health and ageing, it is therefore possible to envision how forms of 'discriminatory judgement' come to delineate the cultural coordinates of the third Age, while also classifying people with dementia as 'others', externally inscribing them as enveloped by the fourth Age.
Although there has been widespread acknowledgement of the social differentiation and social re-positioning that occurs for people with diagnosed or perceived cognitive impairment (Beard 2004; Beard and Fox 2008; Tolhurst and Kingston 2013) , we argue that this external attribution of otherness based on the promotion of active ageing; one based on the idea of distinction, has not been fully considered as yet. Indeed, previous attempts to look at social differentiation around dementia have led to a concerted effort to address what has been described by Tom Kitwood (1997) as the 'malignant social psychology' that negatively affects people with dementia. This has been a stimulus not only for person-centred care but also for ideas of personhood which go beyond an essentialisation of cognitive capacity. This work remains highly influential (Bartlett, 2016; Bartlett and O'Connor 2010) Challenging the primacy of accounts that could be subsumed under the rubric of stigma a whole other set of cultural dynamics are ignored. Given that most accounts of stigma are located within interactional approaches to social action and rarely address more structural issues (Scambler 2009 ) there are difficulties in disentangling what seem to be 'unfair' attributions from social processes. Hence the focus on de-stigmatisation and education. We argue that the sources of stigma in this area are deeply rooted within cultural perceptions of old age and its existential fears. Concerns with decline and the loss of agency that accompany old age are commonplace in all cultures. In contemporary society, the avoidance of the degradations associated with illness and ageing have been described as a 'decline ideology' (Gullette 2017) but it motivates a desire to steer clear of intimations of cognitive impairment and dementia.
Considerable effort is therefore put into prevention practices as well as the encouragement of 23 all people to participate and support research on dementia. It is not likely that the majority will 'embrace' the condition and treat it as a difference in the way that is common within the disability movement. For many older people it is only through individual risk management of the practices and discourses of active ageing that they can approach this age associated condition. Consequently while many advocacy organisations want to de-stigmatise the condition they are also involved in setting up discourses that can facilitate the divisions they wish to overcome (e.g. Alzheimer's Society website; iv Lawless, Augoustinos and Lecouteur 2018). In this way it could be argued, the malignant social psychology that affects people with dementia is not only a question of the lack of an attribution of personhood, but could also be a result of the prevention practices such as brain training which aim to distance people from dementia.
Conclusion
In this paper, we have argued that the gerontological social sciences have not fully considered the significance of the idea of distinction for understanding the role of technologies such as brain training in later life. We believe that it is important to study such practices of distinction if we are to understand more fully the differentiations that are now part and parcel of contemporary later life. We therefore wish to enrich the current literature on ageing, dementia and technology where analyses covering social exclusion within later life remain absent or limited to various elaborations of the developing digital divide resulting from inequalities issues of access to and usability of technologies. It could be argued that such outcomes are the product of an overarching ageism which pitches society against older people, however we would argue that such perspectives overstate the totalising capacity of the concept and focused on the causation of inequalities in later life, less attention has been given to the impact within old age of corporeal divisions of which dementia alongside frailty may be an important one (Gilleard and Higgs 2017) . Moreover, given the lack of efficacy of brain training to prevent decline little attention has been paid to what happens to those whose use of the technology starts to record the decline it is trying to prevent. A whole host of both individual and ethical issues emerge.
This paper has primarily focused on the processes of distinction apparent in brain training and has pointed to the role that they may play in differentiating older people within the cultural field of the third age and positioning them in relation to the social imaginaries of the fourth age. At the same time it also wishes to point out that the whole field of ageing is going to be increasingly enmeshed in the contradictions and tensions that are brought about by such technological developments and the challenges of how humans interface with them. In contemporary ageing, the role of technological development is likely to be a key terrain which older people will have to navigate in order to live their lives. The ideal of active ageing is now,
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through the emphasis of 'use it or lose it', potentially expanding active cognitive ageing with all its corresponding normative assumptions to larger sections of the older population. Older people may find that whether such techniques work or not becomes secondary to the societal expectation that all older people should engage in as full a range of health promoting activities as possible if they are not to fall into the category of the dependent 'other'. In this way we would argue the technologies of distinction come to play a key role in reordering old age in modern society and this is something that researchers in ageing as well as others should not only become aware of , but should also direct their attention to studying.
